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Abstract: Soil erosion can be considered, with different level of severity, an EU-wide problem. Erosion is 
a natural geological phenomenon resulting from the removal of soil particles by water or wind, transporting them 
elsewhere. However some human activities can dramatically increase erosion rates. Soil organic matter assures 
the binding and buffering capacity of the soil, an essential determinant of erosion resistance and soil fertility. 
Crops grown without tillage, use water more efficiently, the water-holding capacity of the soil increases, and 
water losses from runoff and evaporation are reduced. In addition, soil organic matter and populations of 
beneficial insects are maintained, soil and nutrients are less likely to be lost from the field and less time and 
labour is required to prepare the field for planting. Greater water-stability of surface soil aggregates, higher 
microbial activity and earthworm populations and higher total carbon can be found In general, the greatest 
advantages of reduced tillage are realized on soils prone to erosion and drought, but significant advantages are 
only seen after more than 10 years of application.  
 
INTRODUCTION 
Erosion is a natural geological phenomenon resulting from the removal of soil particles 
by water or wind, transporting them elsewhere. However some human activities can 
dramatically increase erosion rates. Erosion is triggered by a combination of factors such as 
steep slopes, climate (e.g. long dry periods followed by heavy rainfall), inappropriate land 
use, land cover patterns (e.g. sparse vegetation) and ecological disasters (e.g. forest fires). 
Moreover some intrinsic features of soil can make it more prone to erosion (e.g. thin layer of 
topsoil, silty texture or low organic matter content).  
In more than one third of the total Mediterranean basin, average yearly soil losses 
exceed 15 tons.ha
-1
. And although the Mediterranean region is historically the most severely 
affected by erosion, there is growing evidence of significant erosion occurring in other parts 
of Europe, like in Austria, Czech Republic, the loess belt of France and Belgium. Last years 
also Romania and Bulgaria came in the picture because of the heavy rains and floods.  
According to expert estimates, 26 million hectares in the EU suffer from water erosion 
and 1 million hectares from wind erosion. The costs of attempts to fight erosion and to restore 
the soil are estimated at about 3.000 million euro over a period of 15 to 20 years (Pimentel et 
al. 1995). 
Soil erosion can be considered, with different level of severity, an EU-wide problem 
(Van Lyden, 1995).Therefore the EU launched in 1998 COST action 623 “Soil Erosion and 
Global Change” which operated actively till 2003. 
Soil organic matter plays an important role in maintaining key soil functions. It assures 
the binding and buffering capacity of the soil, thus contributing to limit diffusion of pollution 
from soil to water and is therefore an essential determinant of erosion resistance and soil 
fertility.  
Farming and forestry practices have an important impact on soil organic matter. Despite 
the importance of maintaining the organic matter content of the soil, there is evidence that 
decomposing organic matter in the soil is frequently not sufficiently replaced under arable 
cropping systems which are tending towards greater specialization and monoculture (e.g. 
maize). Specialization in farming has led to the separation of livestock from arable production 
so that rotational practices restoring soil organic matter content are often no longer a feature 
of farming. 
Soil compaction, widespread in Bulgaria and in Romania (CEC, 2002), occurs when soil 
is subject to mechanical pressure through the use of heavy machinery or overgrazing, 
especially in wet soil conditions. It has been estimated that nearly 4% of soil throughout 
Europe suffers from compaction (CEC 2002). Compaction reduces the pore space between 
soil particles and the soil partially or fully loses its absorptive capacity. The overall 
deterioration in soil structure caused by compaction restricts root growth and water storage 
capacity, fertility, biological activity and stability. Moreover, when heavy rainfall occurs, the 
water can no longer easily infiltrate the soil. Resultant large volumes of run-off water increase 
erosion risks and are considered by some experts to have contributed to some recent flooding 
events in Europe. It has been estimated that nearly 4% of soil throughout Europe suffers from 
compaction. 
It has to be mentioned that at least 2 traditional practices in Romanian agriculture do 
contribute to the erosion phenomenon in the country: overgrazing, burning crop residues 
Soil Organic matter. Soil organic matter decline is a serous problem in Europe. Nearly 
75% of the total area analysed in Southern Europe has a low (3.4%) or very low (1.7%) soil 
organic matter content. Agronomists consider soils with less than 1.7% organic matter to be in 
pre-desertification stage. But the problem of low or very low organic matter content is not 
restricted to Southern Europe. Also in more northern regions, the soil organic matter content 
is decreasing (e.g. Flanders, England and Wales) and is in many cases less than 2%. 
The build-up of organic matter in soils is a slow process and takes about 40-50 years to 
come to a stabilized situation. This process is enhanced by positive farm management 
techniques such as conservation tillage, including no-tillage cropping techniques, organic 
farming, permanent grassland, cover crops, mulching, manuring with green legumes, 
farmyard manure and compost, strip cropping and contour farming. Most of these techniques 
have also proven effective in preventing erosion. 
Converting (permanent) grassland to arable land results in a rapid loss of organic matter 
content in the soil. Building up organic matter by converting arable land in grassland takes 
much more time. 
The recent EU policy, described in Council Regulation (EC) No 1782/2003 and laid 
down in detailed rules for implementation by the Commission Regulation No 796/2004, 
establishes a Community framework within which Member States may adopt standards for 
good agricultural and environmental conditions (e.g. concerning soil erosion, soil organic 
matter and soil structure) pays attention to the soil erosion problematic. The obligation for set-
aside in the arable sector and the support with an extensification premium in the beef sector 
offer opportunities for soil erosion protection. 
The notion of “Good Farming Practice” GFP is introduced and defined as “the standard 
of farming which a reasonable farmer would follow in the region concerned”. It entails in any 
case compliance with general mandatory requirements including environmental legislation but 
Member States may establish additional requirements associated with good practice. 
Agri –environmental measures aimed at soil protection range from overall farm 
management systems such as organic farming (including maximum stocking rates to 
overcome e.g. overgrazing) and integrated crop management to specific measures such as no-
tillage or conservation practices, grassland strips, winter covers, use of compost and the 
maintenance of terraces. Measures aimed at promoting balanced rotations can also contribute 
to the condition of agricultural soils. 
 
REDUCTION OF SOIL EROSION 
 
Soil tillage practices and reduction of soil erosion  
Conventional agriculture (i.e. straw burning and/or mouldboard ploughing produce 
extra carbon dioxide emissions to the atmosphere and reduce the potential CO2 sink effect of 
the soil, thereby decreasing the organic matter content of the soil and contributing to global 
warming. Historically, intensive tillage of agricultural soils had led to substantial losses of 
soil carbon, frequently over 50% in the 20-30 years of cultivation.  
In conservation tillage crops are grown with minimum cultivation of the soil. When the 
amount of tillage is reduced, the stubble or plant residues are not completely incorporated, 
and most or all remain on the top of the soil rather than being  ploughed or disked into the 
soil. The new crop is planted into the stubble or small strips of tilled soil. Weeds are 
controlled with cover crops or herbicides rather than cultivation. Because of this increased 
dependence on herbicides for weed control and to kill the previous crop, the inclusion of 
conservation tillage as a “sustainable” practice could be questioned. 
A widely used definition of reduced (conservation) tillage is: “any tillage and planting 
system that covers 30% or more of the soil surface with crop residue after planting, to reduce 
soil erosion”. 
Successful conversion to conservation tillage is rarely piecemeal, it requires a total 
change in equipment and management. Required equipment includes a strip till unit, sprayer, 
and hooded sprayer or high residue cultivator.  
Farmers gain confidence from watching successes on neighbouring farms, and thus, are 
willing to attempt a significant change in production practices.  
Advantages and disadvantages 
Reduced tillage practices in agronomic crops such as corn, soybeans, cotton, sorghum 
and cereal grains were introduced over 50 years ago to conserve soil and water. Crops grown 
without tillage, use water more efficiently, the water-holding capacity of the soil increases, 
and water losses from runoff and evaporation are reduced. For crops grown without irrigation 
in drought-prone soils, this more efficient water use can translate into higher yields.  
In addition, soil organic matter and populations of beneficial insects are maintained, 
soil and nutrients are less likely to be lost from the field and less time and labour is required 
to prepare the field for planting. Greater water-stability of surface soil aggregates, higher 
microbial activity and earthworm populations and higher total carbon can be found. 
In general, the greatest advantages of reduced tillage are realized on soils prone to 
erosion and drought, but significant advantages are only seen after more than 10 years of 
application.  
There are also disadvantages of conservation tillage. Potential problems are: 
compaction, flooding or poor drainage, delays in planting because fields are too wet or too 
cold and carryover of diseases or pests in crop residue.  
A consideration in no-till production is an increased possibility of soil compaction (already a 
problem in Romania) in no-till compared to conventionally tilled soil.  
Additional problems from residues may be caused by allelopathy (a chemical process 
that a plant uses to keep other plants from growing too close to it) and high C:N ratios. 
Allelopathic effects are most often seen when small-seeded vegetables, such as lettuce, are 
planted directly into rye residues. When the residues are incorporated, as in strip tillage, 
allelopathic substances break down relatively quickly and are usually not a problem.   
A further consideration is that as no-till is generally practiced in agronomic crops, the 
field is prepared for planting by killing the previous crop with herbicidal desiccants such as 
glyphosate (e.g. Roundup) or gramoxone (e.g. Paraquat). The no-till seeders available for 
agronomic crops were designed to plant into these dried residues. Recently, agronomists have 
been developing no-till systems where cover crops are planted for weed control then killed 
with flail or other types of mechanical cutters instead of herbicides. No-till seeders must be 
modified to work on these tougher residues. 
Other relative disadvantages of reduced tillage in vegetables relate to the intensive 
nature of vegetable production. Since inputs are high in terms of seeds or transplants, 
fertilizers, pesticides and harvest expenses compared to agronomic crops such as corn and 
soybeans, the economic return must also be high.  
In general, vegetable growers want to harvest as soon as possible in the spring in order 
to get a high price and recover production costs. Without spring tillage, some no-till fields are 
too compacted and poorly drained for the crop to get a good start. Soil temperatures under the 
stubble are cooler in the spring, potentially delaying maturity of warm-season vegetables. 
With experience, and with the increasing sophistication and availability of no-till 
equipment for planting vegetables, no-till growers should be able to reach yields at least as 
high as with conventional tillage practices. If soil water-holding capacity improves, no-till 
systems may even produce higher yields. Assuming weeds can be controlled and appropriate 
planters found, most vegetable crops could probably be grown with reduced tillage. The 
feasibility of using these systems without herbicides has also been demonstrated, but, as with 
any new technology, growers will need to experiment to develop a cover crop/vegetable crop 
system that works well for them.  
Types of reduced tillage practices 
The following systems are practised: 
Reduced Cultivation - involves grazing or cutting of crop stubble and weed growth after 
harvest followed by seedbed preparation which includes fewer cultivations than for a 
conventional system. There may be only one cultivation followed by an application of a 
contact herbicide before or after sowing.  
Direct Drilling - involves no cultivation prior to sowing directly into undisturbed soil. 
Stubble from the previous crop and subsequent weed growth are removed by grazing or 
cutting during the fallow and the stubble remaining is usually burnt in some countries 
(especially in Central and Eastern European countries) after the seasonal break of rain. The 
fallow is sprayed with a contact herbicide prior to sowing.  
Minimum Tillage - involves the retention of stubble. Most of  the weeds are controlled 
with herbicides during the fallow  together with one mechanical cultivation.   
No-Tillage - is a crop management practice in which there are no cultivations during the 
fallow period between crops. All weed control is achieved by the use of herbicides and the 
next crop is sown directly into undisturbed soil through the remaining stubble and weed 
residue.  
The reduced till farming practices are developed to protect the soil surface from sealing 
by rainfall, to achieve and maintain an open internal soil structure, to enhance biological 
processes in the soil, and to develop a means for safe disposal and of surface runoff that 
nevertheless will occur.  
The practice encompass four intertwined soil and crop management techniques: minimal 
soil disturbance, permanent vegetative soil cover, direct-sowing, sound crop rotation. 
The increase in crop yields as a result of a sound crop rotation is well documented. This 
positive effect is enhanced by the accumulation of soil organic matter, increased biological 
activity, better availability of nutrients, and increased nitrogen through symbiotic fixation by 
legume cover crops. These processes better control soil erosion, lower overall cost of crop 
production, and increase farm income. 
Soil compaction is a recognized phenomenon that is reported in no-tillage fields under 
intensive mechanization. Although there are different views on this problem, under 
mechanized conditions soils rich in fine sands and silt are more prone to soil compaction than 
soils with a more balanced texture. Under no-tillage systems, cover crops and crop rotations 
with different rooting characteristics are essential to prevent soil compaction. A distinction 
must be made, however,  between secondary compaction as a result of no-tillage, and initial 
compaction (consolidation) that is increasingly reported under various conventional systems. 
Where initial compaction prevails, technical options include the use of a chisel plough or sub 
soiler. If such machinery is not available, a cover crop with a powerful root system (e.g. 
alfalfa) can efficiently loosen the soil over a few years. 
If the four above mentioned key features are not fully or incomplete adhered and 
practised by the farmer, this can lead to negative results, like soil compaction,, lower yields, 
increased weeds and more insects and pests. 
 
CONSERVATION AGRICULTURE 
A rather new approach and even more strict type for land cultivation is the so called 
“conservation agriculture”. This system tries to conserve, improve and make a more efficient 
use of natural resources through integrated management of available soil, water and biological 
resources. It does not exclude the use of external inputs. It leads to environmental 
conservation as well as enhanced and sustained agricultural production. 
This conservation agriculture deals with : 
- no tillage 
- maintenance of soil cover of live or dead vegetal material on the soil surface. No burning of 
residues is allowed. 
-direct seeding or planting of crops through this cover using special equipment. 
- planning of crop rotations over several seasons to minimise the build-up of pests or diseases 
and to optimise plant nutrient use by synergy between different crop types and by alternating 
shallow-rooting crops with deep rooting ones. 
- the soil cover is not incorporated into the soil as in conventional agriculture. Besides 
protecting the soil and the crop against erosion and water loss by runoff or evaporation, the 
soil also inhibits the germination of many weed seeds. 
Conservation agriculture includes the following practices 
Direct sowing - direct drilling - no-tillage: the soil is left undisturbed from harvest to planting 
except for nutrient injection. Planting or drilling is accomplished in a narrow seedbed or slot 
created by coulters, row cleaners, disk openers, in-row chisels or roto-tillers. Weed control is 
accomplished primarily with herbicides with little environmental impact. Cultivation may be 
used for emergency weed control. This modality is the best option for the environment for 
annual crops.  
Ridge-till: the soil is left undisturbed from harvest to planting except for nutrient injection. 
Planting is completed in a seedbed prepared on ridges with sweeps, disk openers, coulters, or 
row cleaners. Residue is left on the surface between ridges. Weed control is accomplished 
with herbicides with little environmental impact and/or cultivation. Ridges are rebuilt during 
cultivation.  
Mulch till - reduced tillage - minimum tillage:  the soil is disturbed prior to planting. Tillage 
tools such as chisels, field cultivators, disks, sweeps or blades are used. Weed control is 
accomplished with herbicides with little environmental impact and/ or cultivation. In the 
“non-inversion tillage” practice, soil is disturbed (but not inverted) immediately after harvest 
to partially incorporate crop residues and promote weed seed/volunteer germination to 
provide soil cover during the intercrop period; this is chemically destroyed (with herbicides 
with a minimum environmental impact) and incorporated at sowing, in one pass, with non-
inversion drills.  
Conventional agriculture vs. conservation agriculture 
- Conventional agriculture can be harmful to the environment. It includes practices such as 
crop residue burning or deep soil inversion by tilling to control weeds and to prepare the seed 
bed.  
These techniques considerably increase soil deformation by compaction, erosion and 
river contamination with sediments, fertilisers and pesticides. In addition, conventional 
agriculture techniques increase the emission of CO2 into the atmosphere, contributing to 
global warming and reduce the sustainability of agriculture by lowering soil organic matter 
and fertility, along with further negative environmental effects (e.g. a decrease in 
biodiversity).  
- Conservation agriculture refers to several practices which permit the management of the 
soil for agrarian uses, altering its composition, structure and natural biodiversity as little as 
possible and defending it from degradation processes (e.g. soil erosion and compaction). 
Direct sowing (non-tillage), reduced tillage (minimum tillage), non- or surface- incorporation 
of crop residues and establishment of cover crops in perennial woody crops (of spontaneous 
vegetation or by sowing appropriate species) or in between successive annual crops, are some 
of the techniques which constitute conservation agriculture. Generally, conservation 
agriculture includes any practice which reduces, changes or eliminates soil tillage and avoids 
residues burning to maintain enough surface residue throughout the year. The soil is protected 
from rainfall erosion and water runoff; soil aggregates are stabilised, organic matter and the 
fertility level naturally increase, and less surface soil compaction occurs. Furthermore, the 
contamination of surface water and the emissions of CO2 to the atmosphere are reduced, and 
biodiversity increases.  
              Cover Crops  
Leaving bare soils after harvest are one of the most problematic agricultural practices for 
erosion damage. Seeding fast growing plants in autumn that will cover the soil during winter 
time is a preferable practice to reduce the impact of rainfall and wind on the run off of soil 
particles. Use of seeded covers increases cost and management but gives benefits of added 
surface residues, soil and water conservation, wind protection, and possibly grazing and N 
fixation. For compliance purposes, surface litter must provide 30 percent cover of the soil 
immediately after planting to qualify as "conservation tillage." Cover establishment can be 
accomplished by aerial seeding or standard drill seeding in the fall. Cover crop establishment 
methods which do not include fall tillage, favour establishment of wind-dispersed, cool 
season weeds. Seeding rates can be lower than used for forage or grain production; however, 
many growers suggest that full seeding rates are needed to gain competitive advantage over 
weeds. In some situations, regrowth (e.g. cereals, flax, …) fallow or natural weed cover may 
be an economical alternative, provided they develop a sufficient winter cover.  
Generally, small grain cover crops are easier to deal with than legumes. With high fertility, 
however, small grains may produce excessive growth, thus increasing problems with strip 
tillage and planting equipment and requiring slightly higher N rates. Among the small grains, 
rye is probably the most adaptable. It is easiest to kill, easy to establish, and provides 
aggressive fall growth. In some instances, rye may provide too much vegetative growth and 
thus wheat may be a better choice. Ryegrass is more difficult to eliminate in the spring and 
needs total herbicides to be killed.  
 
CONCLUSION 
Conventional agriculture can be harmful to the environment. It includes practices such 
as deep soil inversion by tilling to control weeds and to prepare the seed bed. These 
techniques considerably increase soil deformation by compaction, erosion and river 
contamination with sediments, fertilisers and pesticides. In Bulgaria crop residue burning is 
also part of such conventional practice. Conventional agriculture techniques increase the 
emission of CO2 into the atmosphere, contributing to global warming and reduce the 
sustainability of agriculture by lowering soil organic matter and fertility, along with further 
negative environmental effects (e.g. a decrease in biodiversity).  
Conservation agriculture refers to several practices which reduces, changes or eliminates 
soil tillage and avoids residues burning to maintain enough surface residue throughout the 
year. The soil is protected from rainfall erosion and water runoff; soil aggregates are 
stabilised, organic matter and the fertility level naturally increase, and less surface soil 
compaction occurs. Furthermore, the contamination of surface water and the emissions of 
CO2 to the atmosphere are reduced, and biodiversity increases. Direct sowing (non-tillage), 
reduced tillage (minimum tillage), non- or surface- incorporation of crop residues and 
establishment of cover crops in perennial woody crops (of spontaneous vegetation or by 
sowing appropriate species) or in between successive annual crops, are some of the 
techniques which constitute conservation agriculture.  
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